To determine the involvement of retinal astrocytes (RACs) in T cell-mediated experimental autoimmune uveitis (EAU). METHODS. Frozen sections of eyes from naive mice or mice with EAU were stained for glial fibrillary acidic protein (GFAP) or major histocompatibility complex (MHC) class II molecules and were examined by confocal microscopy. RACs were isolated and cocultured with interphotoreceptor retinoid-binding protein (IRBP) peptide-specific T cells. The proliferation and cytokine production of responder T cells were determined by [ 3 H]-thymidine incorporation and ELISA, respectively.
T he eye, like the central nervous system (CNS), is considered an immunoprivileged site equipped with several regulatory mechanisms that minimize uncontrolled inflammation and immune reactions. The presence of an intact blood-retinal barrier, which limits the passage of T cells into the eye, and the absence or low levels of major histocompatibility complex (MHC) class II and adhesion/costimulatory molecules render the eye an unsuitable site for T-cell priming.
1,2 Nevertheless, autoreactive T cells activated in peripheral lymphoid organs can cross the blood-retinal barrier, [3] [4] [5] and immune responses associated with intraocular inflammation and damage do frequently occur. It appears that certain resident cells of the eye may play a role in the initiation of intraocular reactivation of these T cells and contribute to an undesired immune response inside the eye. Among these resident cells, retinal glia-microglia, astrocytes, Müller cells, dendritic cells (DCs), and retinal pigment epithelial (RPE) cells are potential candidates because they are able to express MHC class II molecules. 6 -8 However, reactivation of the invading pathogenic T cells within the eye is still poorly understood, and the efficiency of these cell types as local antigen-presenting cells (APCs) that restimulate autoreactive T cells remains unclear.
Autoreactive CD4 ϩ T lymphocytes exhibiting a Th1 phenotype are thought to play a critical role in the pathogenesis of EAU, an animal model of ocular autoimmune disease. 9, 10 Recently, another CD4 effector lineage, Th17, characterized as secreting IL-17, has been described as contributing to the pathogenesis of a number of autoimmune diseases, such as rheumatoid arthritis and experimental autoimmune encephalomyelitis (EAE). [11] [12] [13] [14] However, the data regarding the involvement of this T-cell subset in the pathogenesis of intraocular inflammation is unknown.
In this study, we demonstrated that the development of intraocular inflammation was associated with increased expression of glial fibrillary acidic protein (GFAP) and MHC class II molecules in the retina. Retinal astrocytes (RACs) isolated from the inflamed eye promoted the activation of interphotoreceptor retinoid-binding protein (IRBP) peptide-specific uveitogenic T cells in vitro. We also showed that a subset of the infiltrated T cells was IL -17 ϩ . In vitro studies have suggested that RACs play a major role in the accumulation and activation of IL-17 ϩ autoreactive T cells in the eye. The interaction between local glial cells and IRBP-specific T cells was regulated by a distinct pattern of costimulatory molecules. In addition, the ability of IRBP-specific T cells to interact with RACs differs between those isolated from the EAU-prone B10RIII mouse and the EAU-low susceptible B6 mouse. Our observations indicate an active involvement of RACs in the intraocular immune response in EAU.
MATERIALS AND METHODS

Animals
Pathogen-free female B10RIII and C57BL/6 mice, purchased from Jackson Laboratory (Bar Harbor, ME), were housed and maintained in the animal facilities of the University of Louisville. All animal studies conformed to the ARVO Statement for the Use of Animals in Ophthalmic and Vision Research. Institutional approval was obtained, and institutional guidelines regarding animal experimentation were followed.
Mice RACs and RPE Cell Isolation
The method to isolate RACs 15, 16 was modified. Briefly, eyes from naive B10RIII or B6 mice (4 -6 weeks old) were collected, and the connec-tive tissue was removed. Then the eyes were immersed in Ca 2ϩ /Mg 2ϩ -free PBS containing 100 IU/mL penicillin and 100 g/mL streptomycin on ice for 3 hours. Under a dissection microscope, the anterior segment and vitreous were discarded. The neural retina (for RACs) was incubated with 0.25% trypsin/0.53 mM EDTA at 37°C for 10 minutes Digestion was terminated by the addition of complete medium (CM; RPMI 1640 medium containing 10% fetal bovine serum, 2 mM glycine [GlutaMAX II; Gibco BRL, Life Technologies, Karlsruhe, Germany], 100 IU/mL penicillin, and 100 g/mL streptomycin; Sigma), and the cells were centrifuged at 400g for 5 minutes, then dissociated by gentle trituration through a fire-polished Pasteur pipette. After three washes, the cells were resuspended in CM and seeded on poly-D-lysine-coated six-well plates at a density of 5 ϫ 10 6 cells/well. After incubation for 30 days, the purity of the RACs was greater than 95%, as assessed by staining with primary antibody against GFAP (Sigma) and S-100 (Santa Cruz Biotechnology, Santa Cruz, CA), followed by FITC-or PE-conjugated secondary antibodies (Jackson, Pittsburgh, PA). RACs were used in experiments after culture for 3 to 5 passages.
RPE cell isolation and culture were prepared as described. 8 More than 95% of the cells in cultures stained positive with FITC-labeled anti-pan keratin antibody (clone PCK-26; Sigma-Aldrich) or RPE65 (Novus, Littleton, CO), indicating that they were virtually all RPE cells.
Coculture of RACs and IRBP Peptide-Specific T Cells
Mitomycin C (MMC)-treated (100 g/mL for 1 hour at 37°C) RACs or RPE cells (1 ϫ 10 5 ) were incubated with IRBP peptide-specific T cells (3 ϫ 10 5 ) in the presence of the immunizing IRBP peptide (10 g/mL) and in the presence or absence of monoclonal antibodies (mAbs) against costimulatory molecules. The proliferative response of the T cells was measured after 72 hours of culture, and cytokine production by T cells was measured in the culture supernatant after 48 hours of incubation.
Proliferation Assay
T cells from IRBP161-180 -immunized B10RIII mice or IRBP1-20 -immunized B6 mice were prepared and seeded at 3 ϫ 10 5 cells/well in 96-well plates, then cultured at 37°C for 72 hours in a total volume of 200 L medium with or without the immunizing peptides in the presence of irradiated syngeneic spleen APCs (1 ϫ 10 5 ), and [ 3 H]thymidine incorporation during the last 8 hours was assessed using a microplate scintillation counter (Packard Instrument, Meriden, CT).
Cytokine Assay
Supernatants from the cocultures were collected after 48 hours, and IFN-␥, TNF-␣, IL-6, IL-10, and IL-17 were measured using commercially available ELISA kits (R&D Systems, Minneapolis, MN) according to the manufacturer's instructions.
Actively Induced and Adoptively Transferred Uveitis
For the active induction of disease in B10RIII and B6 mice, 17 the animals were immunized subcutaneously with 100 L emulsion containing human IRBP161-180 (50 g) and IRBP1-20 (300 g), respectively, and 500 g Mycobacterium tuberculosis H37Ra (Difco, Detroit, MI) in incomplete Freund adjuvant (Sigma), distributed over six spots on the tail base and flank. Concurrently, 0.3 g pertussis toxin was injected intraperitoneally. For adoptive transfer, recipient animals of the same strain were injected intraperitoneally with 0.2 mL PBS containing 5 ϫ 10 6 IRBP161-180 -specific T cells, prepared as described previously. 17 The clinical course of the disease was assessed by indirect fundus microscopy twice a week and was graded as described previously. 18 The nature of the disease was confirmed histologically.
Treatment with Anti-IL-17 mAb
IRBP161-180 -specific T cells from the draining lymph nodes and spleens of donor B10RIII mice immunized with IRBP161-180 were transferred to naive mice, which were injected four times with 5 g/eye anti-IL-17 mAb (BioLegend, San Diego, CA) or isotype control antibody at 5-day intervals, starting on the day of transfer (6 mice/ group). The animals were examined every 3 days for clinical signs of uveitis by funduscopy, starting at day 8 after transfer.
Pathologic Examination
Inflammation of the eye was confirmed by histopathology. Whole eyes were collected, immersed for 1 hour in 4% phosphate-buffered glutaraldehyde, and transferred to 10% phosphate-buffered formaldehyde until processed. Fixed and dehydrated tissue was embedded in methacrylate, and 5-m sections were cut through the pupillary-optic nerve plane and stained with hematoxylin and eosin. Presence or absence of disease was evaluated in a masked fashion by examination of six sections cut at different levels of each eye. Severity of EAU was scored on a scale of 0 (no disease) to 4 (maximum disease) in half-point increments, as described previously.
19
Isolation of Cells from Inflamed Eyes
Cells were isolated as described previously. 20 At day 23 after T-cell transfer, eyes were collected after PBS perfusion, and a cell suspension was prepared by digestion for 10 minutes at 37°C with collagenase (1 mg/mL) and DNAse (100 g/mL; Sigma) in RPMI 1640 containing 10% FBS, washing, and resuspension in staining buffer (PBS containing 3% FCS and 0.1% sodium azide).
Immunofluorescence Flow Cytometry
Aliquots (1 ϫ 10 6 cells) were double stained with combinations of FITC-or PE-conjugated mAbs against mouse T-cell receptor, CD4, or CD8 (eBioscience, San Diego, CA). For intracellular cytokine staining, splenic T cells from immunized mice or infiltrated cells from the eye were cultured for 5 hours with 1 g/mL Brefeldin A, 1 g/mL ionomycin, and 50 ng/mL phorbol 12-myristate 13-acetate (PMA; SigmaAldrich). Cells were permeabilized using a kit (Cytofix/Cytoperm Plus; BD PharMingen, San Diego, CA) according to the manufacturer's protocol. Data collection and analysis were performed with a flow cytometer (FACSCalibur; BD PharMingen) and appropriate software (CellQuest; BD PharMingen).
Immunofluorescence Staining for Histology
The frozen section of the eye was air dried for 30 minutes, then fixed in 4% paraformaldehyde for 10 minutes, washed 3 times with PBS, blocked, permeabilized for 1 hour in 2% BSA-0.1% Triton-100, incubated for 1 hour at room temperature with monoclonal anti-mouse GFAP antibody (1:100; Sigma), and for 30 minutes at room temperature with FITC-conjugated second antibody (Jackson, West Grove, PA) and PE-conjugated anti-mouse CD4 (1:100; eBioscience) or PE-conjugated anti-MHC class II molecule antibody (1:100; eBioscience), washed, mounted with DAPI, and viewed on a laser scanning confocal microscope (BX61WI; Olympus, Tokyo, Japan).
Statistical Analysis
The data are expressed as the mean Ϯ SD. Statistical analysis of the results was performed using Student's t-test. P Ͻ 0.05 was considered significant.
RESULTS
Development of Intraocular Inflammation Is Associated with Increased Expression of GFAP and MHC Class II Molecules in the Retina
To determine the role of local parenchymal cells in ocular inflammation and in the development of uveitis, we performed
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immunofluorescence staining for GFAP and MHC class II molecules in the eyes of naive mice and mice with uveitis. After the adoptive transfer of IRBP161-180 -specific T cells into B10RIII mice, EAU developed between days 8 and 12, rapidly reached maximum severity, and persisted for up to 60 days. 17, 20 Frozen sections of the eye on day 20 after transfer were triple stained using FITC-conjugated anti-GFAP, PE-conjugated anti-MHC class II, or anti-CD4. On confocal microscopy ( Fig. 1A) , we observed that GFAP expression was greatly increased in the retina of the inflamed eyes of mice with uveitis compared with the eyes of naive mice. Low, but appreciable, levels of MHC class II molecules were coexpressed by some of the GFAP ϩ cells, and there were large numbers of CD4 ϩ T cells in the vitreous, with some near GFAP ϩ MHC class II ϩ cells. To determine whether these GFAP ϩ cells were able to interact with the eye-infiltrating autoreactive T cells, we isolated glial cells from the retinas of naive EAU-prone B10RIII mice and cultured them in vitro for 30 days. The isolated cells were assessed by phase-contrast microscopy and intracellular staining with anti-GFAP, 21 S-100, 22 and vimentin. 23 To exclude the possibility that the cell preparation was contaminated by RPE cells and macrophages/microglia, we also stained the cells with an RPE cell-specific mAb (RPE 65) 24 and an anti-Mac-1/ CD11b mAb. 25 Double staining with anti-GFAP and S-100 confirmed that the cell cultures contained 95% to 98% GFAP ϩ S-100 ϩ cells (Fig. 1B , upper panel) that were vimentin Ϫ (Fig.  1B, lower panel) , RPE65, CD45
Ϫ , and MAC-1 Ϫ (data not shown), suggesting the cultured cells were RACs.
Activation of IRBP-Specific Uveitogenic T Cells In Vitro by RACs Isolated from EAU-Prone Mice
To examine the possible role of RACs in the pathogenesis of intraocular inflammation and the local activation of infiltrated immune cells, we cocultured isolated B10RIII RACs with IRBP161-180 -specific T cells and assessed the activation of the T cells. Responder T cells, isolated 13 days earlier from B10RIII mice immunized with IRBP161-180, were seeded into 96-well plates preseeded with isolated RACs pretreated with IFN-␥ and MMC and incubated in the presence of IRBP161-180 for 72 hours. For comparison, the same number of T cells was incubated with antigen in the presence of B10RIII splenic APCs or RPE cells. As shown in Figure 2A , proliferation of IRBP161-180 -specific T cells was induced with RACs and splenic APCs, but not with RPE cells. Interestingly, RACs from B6 mice had limited ability to induce the proliferation of syngenic IRBPspecific T cells (Fig. 2B) .
To determine the ability of RACs to induce cytokine production by responder IRBP161-180 -specific T cells, supernatants from the cell cultures described were collected at 48 hours, and their content of IFN-␥, TNF-␣, IL-6, and IL-10 was measured by ELISA. Interestingly, the responder T cells produced distinct patterns of cytokines when the reaction occurred in the presence of either RACs or RPE cells. As shown in Figure 2C , the responder T cells produced high amounts of TNF-␣ and IFN-␥ in the presence of RACs but only IL-6 and IL-10 in the presence of RPE cells.
To determine whether the ability of T-cell activation by RACs depended on the expression of costimulatory molecules on their cell surfaces, we compared the expression of MHC class II and costimulatory molecules of B7, CD40, and ICOSL on RACs between B10RIII (susceptible) and B6 (lowsusceptible) mice. RACs were cultured with medium or IFN-␥ (60 ng/mL) for 72 hours and then stained with antibodies specific for costimulatory molecules. As shown by flow cytometry (Fig. 2D) , the costimulatory molecules B7.1, B7.2, and ICOSL had low expression on RACs of B10RIII, but the level of these molecules and MHC class II was increased after stimulation with IFN-␥. In contrast, the costimulatory molecules on RACs of B6 were barely detectable even after stimulation.
Maintenance of IL-17 Secretion Activity of IL-17؉ IRBP161-180 -Specific T Cells In Vitro by RACs
Recent studies have shown that in addition to the previously characterized CD4
ϩ T-cell subset (Th1-type) producing inflammatory cytokines (IFN-␥ and TNF-␣), the T-cell subsets producing IL-17 may play a major role in the pathogenesis of chronic inflammation. 26, 27 To determine whether IL-17 ϩ T cells were present in the inflamed eye and whether the number of such T cells correlated with the severity of induced disease, B10RIII mice were adoptively transferred with IRBP161-180 -specific T cells, and the eyes were examined for inflammation on day 20 (early disease) or day 50 (late disease). The infiltrated inflammatory cells were collected and intracellularly stained with anti-IL-17 and anti-IFN-␥ mAbs. Flow cytometry studies revealed that on day 20, approximately 22% of the eye-infiltrating T cells expressed IL-17 (Fig. 3A) , whereas the total number of IL-17 ϩ T cells had decreased significantly on day 50. On day 20, the number of IL-17 ϩ cells exceeded that of the IFN-␥ ϩ cells, whereas on day 50, the percentage of these two cell types was similar. Interestingly, intravitreal injection of anti-IL-17 (5 g/ eye, on days 0, 5, 10, and 15 after transfer) significantly reduced disease severity, and the treated mice showed a significantly decreased number of infiltrating cells in the eye (Fig. 3B) .
We hypothesized that activated RACs might have contributed to the increased proportion of intraocular IL-17 ϩ T cells. Isolated RACs were cocultured with B10RIII IRBP161-180 -specific T cells in the presence of IRBP161-180 for 72 hours, with IL-17 in the culture supernatants measured by ELISA. As shown in Figure 3C , responder T cells coincubated with RACs, but not RPE cells, produced increased amounts of IL-17. We sought to determine whether RACs were capable of maintaining the production of IL-17 by Th17 ϩ cells in the eye. We stimulated IRBP161-180 -specific T cells from peptide-immunized B10RIII mice with IRBP161-180 in the presence of APCs and IL-23 for 4 days, separated the T-cell blasts, and cocultured them with RACs for another 3 days. We observed that T cells cocultured with RACs produced higher levels of IL-17 than T cells cultured alone or with RPE cells (Fig. 3D) .
Requirement for B7.2 and ICOSL in the Proliferation of IRBP-Specific T Cells
To examine the possible mechanisms by which activated RACs promote IRBP-specific T-cell growth and expansion, we investigated the costimulatory molecules involved in the interaction between responder T cells and RACs. Cultured RACs or splenic APCs were coincubated in vitro with responder T cells in the absence or presence of antibodies specific for various costimulatory molecules. As shown in Figure 4A , B10RIII IRBP161-180 -specific T cells stimulated by RACs showed significantly in the presence of IRBP161-180, but this effect was significantly blocked by antibodies against B7.2 or inducible T-cell costimulator ligand (ICOSL) and was slightly blocked by antibodies against B7.1 but not by OX40L or 4 -1BBL (CD137L). In contrast, the antigen-presenting ability of splenic APCs was mainly affected by anti-B7.1 but only slightly affected by anti-B7.2 (Fig. 4B) .
Requirement for Different Costimulatory Molecules in the Induction of Th1 and Th17 Cells
Studies have shown that the differentiation of Th1 and Th17 cells is regulated by multiple factors, including cytokines and costimulatory molecules. We studied whether the production of IFN-␥ and IL-17 by uveitogenic T cells was differentially regulated by costimulatory molecules on RACs. Cultured RACs were coincubated with responder T cells in the absence or presence of antibodies specific for various costimulatory molecules. As shown in Figure 5A , IL-17 production of the responder T cells was significantly blocked by mAbs specific for B7.2, ICOSL, and 4 -1BBL, whereas the production of IFN-␥ was blocked by the antibodies specific for B7.1, B7.2, ICOSL, OX40L, and 4 -1BBL (Fig. 5B) . Anti-CD40 mAb did not block IFN-␥ production but did increase IFN-␥ production.
DISCUSSION
Although CNS glial cells have been intensively studied as local APCs during inflammation and autoimmune disease, including EAE and multiple sclerosis (MS), few studies have been performed on the role of retinal glia in intraocular inflammation (i.e., uveitis). 28 -31 In the brain, it has been shown that perivascular microglia can participate in antigen presentation and the activation of T cells in vivo. 32 Whether astrocytes, the more abundant glial cell, also do so is controversial. [33] [34] [35] [36] [37] In inflammatory lesions of EAE and MS, astrocytes express MHC class II molecules, suggesting that these accessory cells may participate in class IIrestricted antigen presentation in vivo. 38 -40 Although some investigators have suggested that astrocytes may downregulate T-cell responses, 33 other investigators suggest that microglia, considered more professional APCs, 36 can contaminate primary astrocyte cultures and contribute to antigen presentation. 35 However, with the use of primary and immortalized pure murine astrocyte cell lines-which avoid individual cell variation and contamination with microglia-the class II endocytic pathway and antigen-processing of native CNS autoantigens was observed. 41 In this study, we demonstrated that GFAP ϩ RACs may play an active role in the pathogenesis of intraocular inflammation in EAU-prone mice. The marked increase in GFAP expression in the retina suggested that RACs may contribute to T cellmediated autoimmune inflammation within the eye. To explore this possibility, we isolated GFAP ϩ RACs and assessed their ability to interact with autoreactive T cells in vitro. Our studies showed that they were fully able to activate autoreactive T cells in the presence of antigen, leading to responder T-cell expansion and the production of proinflammatory cytokines (Fig. 2) . However, the increased ability of RACs to promote T-cell proliferation was seen only in the RACs derived from EAU-prone B10RIII mice, not from EAU-low susceptible B6 mice (Fig. 2B) , indicating that the ability of RACs to induce uveitogenic T-cell expansion might have been one of the critical factors in the pathogenesis of uveitis. The functional difference between RACs of these two mouse strains may in part be attributed to the expression of costimulatory molecules on their cell surfaces (Fig. 2D) .
Two other ocular glial cell types, microglia and Müller cells, have also been shown to promote or inhibit ocular inflammation, depending on the animal strain, the source of glial cells, and the subset of responding T cells. In Lewis rats, an EAUprone strain, Mac-1 ϩ CD45 ϩ retinal microglia, 42 effectively presented antigen to CD4 ϩ T cells in vitro. 29 The microglia were migrated to the photoreceptor cell layer and generated TNF-␣ and peroxynitrite in the early phase of EAU, followed by infiltration with macrophages. 43 Microglia from EAU low-susceptible C57BL/6 (B6) and B10.A mice had little ability to present antigen to naive T cells and were less potent than splenic APCs or brain CD45
ϩ cells in stimulating sensitized T cells. 30 Müller cells have also been shown to have a variable effect on T-cell activation. Müller cells expressed MHC class II but did not present antigen to long-term cultured T cells. The proliferative response and IL-2 production of T cells to conventional APCs were inhibited by the addition of Müller cells, 44 whereas the production of IL-3 and IFN-␥ was not. 45 Further- 31 a novel population of 33D1(ϩ) DCs was identified in the normal mouse retina. The function of these cells remains to be defined, but increased numbers correlated positively with structural abnormalities in the RPE and increased resistance of the mouse strain to EAU.
RACs were also more efficient than RPE cells in activating uveitogenic T cells. RPE cells only partially activated responder T cells, inducing them to produce cytokines without proliferation, which is consistent with our previous observation that rat RPE cells, with or without preactivation by IFN-␥ or IFN-␥ plus TNF-␣, fail to induce either IL-2 production or T-cell proliferation. 8 RACs from uveitis-prone mice preferentially induced uveitogenic T cells to produce proinflammatory cytokines, such as IFN-␥, TNF-␣, and IL-17, whereas RPE cells induced the same T cells to produce IL-6 and IL-10 ( Fig. 2) . IL-10 production by uveitogenic T cells cultured with RPE cells might therefore have inhibited the proliferation and differentiation of responder T cells into Th1 and Th17 effector cells. The differential regulation of cytokine production by RACs and RPE cells might have contributed, respectively, to the propagation or inhibition of intraocular inflammation.
Recent studies have shown that IL-17 ϩ T cells play a major role in the pathogenesis of autoimmune disease. 48 -50 Our study comparing the phenotype of ocular infiltrating T cells with that of peripheral T (splenic) cells showed a greatly increased number of IL17 ϩ T cells among the eye-infiltrating T cells (Fig. 3A) . Coculture of RAC with uveitogenic T cells in vitro in the presence of specific antigen resulted in a great increase in IL-17 production by autoreactive T cells (Fig. 3C ). It appears that the accumulation and maintenance of increased IL-17 ϩ IRBP T cells in the inflamed eye is related to the function of RACs. The fact that intraocular injection of anti-IL-17 antibodies reduced disease severity suggested that IL-17-producing T cells are important in intraocular inflammation. However, many questions remain regarding how the local glia regulate IL17 ϩ T cells and the biological function of these cells. It is interesting that the production of either IFN-␥ or IL-17 by uveitogenic T cells reactivated by RACs is differentially regulated by costimulatory molecules (Fig. 4) . 11, 12, 14 Cytokines such as IL-12, IL-23, IL-6, and TGF-␤ are other critical factors in the differentiation of T cells. 51, 52 Our laboratory is investigating the cytokine environment produced by RACs and infiltrated inflammatory cells.
T-cell activation requires not only antigen but also signals delivered by costimulatory molecules. Our study showed that the costimulatory molecules involved in the interaction between RACs and T cells differ from those involved in the interaction between T cells and professional (splenic) APCs. Although the antigen-presenting capacity of the RACs was significantly blocked by antibodies against B7.2 and ICOSL, that of splenic APCs was mostly blocked by anti-B7.1 (Fig. 4) , suggesting that the reactivation of autoreactive T cells after their entry into the inflamed eye differs from their activation in the periphery. In this sense, the blockade of ongoing (or recurrent) autoimmune uveitis may differ from that of acute and monophasic disease and probably requires the blockade of peripheral and intraocular activation of autoreactive T cells given that only newly activated autoreactive T cells are immunologically aggressive.
In conclusion, our data demonstrate that RACs from uveitisprone mice can act as very efficient APCs in the eye by restimulating Th1 and Th17 cells. Conversely, RPE cells preferentially restimulate Th2 cells. These observations suggested that RAC and RPE cells may play distinct roles in the regulation of the ocular immune response. Our data also suggested that the outcome of the interaction between local parenchyma cells and the invading T cells was diverse, depending on the presence of MHC class II and costimulatory molecules on resident parenchymal cells. 44 -46 Autoreactive T cells entering the eye may be inhibited or may become hyporesponsive on exposure to nonactivated or minimally activated resident cells, which express very low levels of MHC class II and costimulatory molecules. However, invading T cells will be further activated if they are confronted by intraocular parenchymal cells expressing higher levels of MHC class II and costimulatory molecules, 53, 54 leading to the exacerbation of intraocular inflammation. Currently approved therapies for uveitis are directed at the immune system in the peripheral compartment. Modulating the properties of lymphocytes/monocytes destined to access the eye provides an indirect means of affecting the ocular environment. The development of ligands or antagonists that can cross the blood-retinal barrier and can target the functional properties of ocular APCs represents a potentially powerful and more direct approach to uveitis therapy.
